In this paper we introduce a notation of a semimatroid and we try to justify this new concept, which, in a way, is a generalization of the concept of a matroid.
NOTATION. Let F be a family of subsets of E. By F we will mean the family of complements of members of F, i.e, A E F if and only if E -A E F. If it does not lead to confusion we will even write A instead of E -A.
Let M = (At, ... , A k ) be a clutter on E. Operation b o on M, as described below, returns another clutter on E. This operation has been extensively studied in various contexts; see for example [3] .
bo(M) is the family of all subsets B of E minimal with the property that B 11 Ai~0
for i = 1, ... , k.
A well-known result of Edmonds and Fulkerson (ref. [4] ) is PROPOSITION 1. For any fixed value of n, 0.,;; n e lEI, we can form a chain M = b~(M)~b~(M)b~( M)~... where the arrow means a single application of the operation b n(·). Since the set of all clutters on a finite set is finite then this chain must end with a loop, i.e. for every clutter M (E) and every n, 0.,;; n .,;; IE I, there are numbers to;;;' 0 and so;;;' 1 such that b~+so(M) = b~(M). Our main interest lies with the operation b t ( .) since there is some similarity between it and the operation of taking duals in the theory of matroids.
OPERATION b t ( · )
As before M = (At, ... ,A k ) is a clutter on E. b,(M) is then the family of all subsets B~0 of E, minimal with the property IB 11 Ail~1 for all i = 1, ... , k. (·) . The proofs are the same.
In the case of matroids the operation b)( . ) can be described in terms of the operation b o ( . ). 
REMARK. By Proposition 1.2 this is equivalent to the assertion B(M) = bo(bl(M)).

PROOF. (~): Let AEB(M).
We have to show (a) AIlB~0 for every BEbl(M) and ( Figure 1 .
...
.. .
... (M) . This is the same (see Figure 1) as Let M be a clutter on E. For a, bEE put a -b if {a, b} E M. We will say that a clutter
SEMIMATROIDS AND SIMPLE CLUTTERS
(a) {a, b} E M, (b) a v A E M~b v A E M,for all A <;; E -{a, b},
M(E) is symmetric iffor every a, bEE the relation a -b implies that for all A <;; E -{a, b}
a v A E M if and only if b u A E M.
COROLLARY 3.2. If M(E) is a symmetric clutter then the relation ' -' is transitive on E.
PROOF. Easy.
It follows from Proposition 3.3 that COROLLARY 3.3. Every semimatroid is symmetric.
In fact it is very easy to show more, namely that every c-clutter is symmetric. The proof is almost trivial. Now let M(E) be a symmetric clutter, E ={el>" " en}. Consider E' = Hf"J, {e 2}"'" teJ}. Let M '(E') be the family of those sets.
LEMMA 3.2. M'(E') is a simple clutter (the simpler clutter canonically associated with M(E».
PROOF. Simplicity follows from the definition and the fact that this is a clutter is a consequence of Lemma 3.1.
Thus, the simplification of a symmetric clutter M(E) means that we (1) identify every two elements a, bEE such that {a, b} E M, and (2) 
. If a semimatroid M(E) is smooth then its dual M*(E) is smooth.
PROOF. Suppose A is a flat of M* . We want to show that A is strongly dependent in M. If not then there is ao in A such that aoe A -aoM. Let 
that A is a flat of M* is equivalent to the assertion that for all Bj E M*, IBiII AI;>f 1, where M* == (B t, . . . , B n ) . Now B is a flat of M, hence ii is strongly dependent in M*. Since By analyzing the structure of clutters on the five element set E == {I, 2, 3, 4, 5} one can show that there are only 2 non-isomorphic semimatroids M on E with IMI ==4 which are not matroids. These semimatroids are N, = ({I, 2, 3}, {I, 2, 4}, {I, 3, 4, 5}, {2, 3, 4, 5}) and , 2, 3, 4}, {1,2,5}, {2,3,5}, {3,4,5}) . Moreover one can conclude the following:
In this context we could say that N, and N 2 are the smallest semimatroids which are not matroids.
There are only 2 more non-isomorphic semimatroids on the five elements set E which are not matroids: the selfdual semimatroid M; and Nt (N! is isomorphic to N 2 ) . 
M(E) other than E is an intersection of hyperplanes of M(E).
PROOF. (~):
Suppose F is a flat of M other than E and F is maximal with the property of not being an intersection of hyperplanes.
Let F' be a flat of M with Fs;:; F' and a E F'-F such that F'= Fu aM.
If A is a maximal independent subset of F then A' = A u a is independent and a e A'. Hence there is a hyperplane H, such that H a n A' = A. Thus H a n F' = F and since F' is an intersection of hyperplanes of M then so is F. This gives a contradiction.
(¢:): Suppose A is independent in M and a E A-A. Hence a e A -aM. Since every flat in M is an intersection of hyperplanes then there must be a hyperplane H a which contains A -aM but not a. Thus the assertion. Unfortunately having the property P is not preserved when forming the dual. For instance if E ={I, 2, 3, 4, 5, 6}, M(E) = ({I, 2, 3, 4}, {I, 3, 5}, {I, 3, 6}, {I, 5, 6}, {2, 4, 5}, {2, 4, 6}, {2, 5, 6}, {3, 5, 6}, {4, 5, 6}) There exist perfect semimatroids which are not matroids (those are of course perfect).
An example is M = ({l, 2, 3, 7}, {I, 2, 4}, {I, 2, 5}, {I, 2, 6}, {l, 3, 4,5, 7}, {2, 3, 4,5, 7}, {I, 3, 5, 6, 7}, {2, 3, 5,6 , 7}, {4, 6}) on E = {I, 2, 3, 4,5,6, 7}. 5. SOME PROBLEMS
The initial motivation for my work was following problem: given a clutter M(E),
what is the smallest number n = n(M) such that b~(M) is a semimatroid? I have no satisfactory answer to this question, but a partial solution is given below. It is, however, not true that a restriction of a semimatroid must be a semimatroid. We can prove PROOF. Follows from Lemma 5.4.
